ing total joint moment and angle. The EMGSP was used to develop the stimulus map for three paralyzed subjects, and in all cases the EMGSP-generated grasp had lower errors than grasp patterns developed using the previously implemented rule-based method of stimulus map synthesis. The EMGSP was successful in compensating for the influence of the position dependent recruitment properties on the grasp pinch force.
Minimization of the influence of the time-and task-dependent variables on the grasp output was accomplished using a simulation of the EMGSP. The results indicate that proper selection of the assumed contact point and minimization of cocontraction reduces the grasp output error. Further improvement in grasp output can be obtained by rejecting electrodes with high gain, thumb flexor electrodes with positive output stiffness (flexion force increases as thumb is extended) and thumb extensor electrodes with negative output stiffness. 
MONTE CARLO ANALYSIS OF SCATTERED RADIATION IN

TIME-OF-FLIGHT POSITRON EMISSION TOMOGRAPHY
Positron Emission Tomography is a functionally based medical imaging modality that utilizes coincidence detection of collinear annihilation photons to reconstruct a quantitative image of the in vivo radiotracer distribution. The presence of scattered coincidences, caused by deflection of one or both of the detected annihilation photons, manifests itself as a degradation in image quality and quantitative accuracy, thus compromising the diagnostic value of the image. The purpose of this thesis is to characterize the magnitude and spatial distribution of scattered radiation so that, in the future, a scheme may be developed to correct images for scatter. To accomplish this goal, a Monte Carlo simulation that models radiation transport through the object and PET camera was developed. The simulation is based on MCNP, a mature, general purpose Monte Carlo code, with customization for needs specific to time-of-flight PET. Strong evidence of the simulation accuracy was found in the good agreement between measured and simulated data.
Data obtained from simulation studies of the SP3000 indicate that scattered coincidences are rejected primarily due to geometrical factors related to the camera design and not by energy discrimination. It was also found that, for objects as large as a human head, the spatial distribution of scattered coincidences in a reconstructed image (obtained without correction for attenuation) is less spatially variant than the point spread function of the PET camera. Further, the distribution is peaked and centered at the source position indicating scattered coincidences contain much good information about the source geometry. A preliminary application of variance reduction resulted in improved Monte Carlo simulation efficiency and indicates that variance reduction merits further investigation.
These findings demonstrate the power of Monte Carlo simulation for studying scattered radiation in PET. In the future, the simulation will be used to investigate the use of radiotracers that emit cascade photons in addition to annihilation photons, to study the impact of increased time-of-flight resolution, to examine the contribution of scattered coincidences to attenuation scans, to calculate the probability necessary for maximum likelihood reconstructions, and to determine a scheme for eliminating scattered coincidences from images.
Raymond Frank Muzic, Jr. 
SYSTEMS ANALYSIS OF BREATH-TO-BREATH VENTILATORY VARIATIONS IN MAN: ROLE OF CO2 FEEDBACK
This dissertation explores the role of the respiratory CO2 feedback system of man in producing breath-to-breath correlated and periodic variations in ventilation. The major hypothesis is that continuous, random disturbances to the respiratory CO2 chemical control system can lead to irregular and periodic breathing. This hypothesis has been examined in three parts:
1. Using a new technique that allows for simultaneous estimation of correlated variability and periodic variations, correlated variability has been shown to increase in rapid-eye-movement (REM) sleep compared to quiet sleep. The increase in correlations during REM sleep, which can not be explained by the known changes in the respiratory chemical feedback system properties in REM, has been potentially explained by findings from simulation studies which tested continuous random perturbations of a model of the respiratory CO2 feedback system. Hence, these results indirectly support the hypothesis of the dissertation.
2. The ventilatory response of the central (medullary) chemoreflex pathway to brief disturbances in the arterial CO2 (Paco2) has been quantified in normal people. Using the technique of pseudo-random binary stimulation, combined with spectral analysis techniques and the prediction-error-method of transfer function estimation, it has been shown that in response to a single-breath inhalation of 1%o CO2 in hyperoxia, inspiratory ventilation (Vm) exhibits a measurable and long-lasting increase. These results suggest that spontaneous breath-by-breath variations in Paco2, resulting in continuous perturbations to the central chemoreflex pathway, may produce centrally mediated, correlated ventilatory variability.
3. Using a new digital adaptive controller to reduce Paco2 variations, it has been shown that in normal humans, a 50% reduction in Paco2 variations in the low frequency band (periods of 10 to 33 breaths, corresponding to the dynamics of the cen-
